The aim of the paper is to explore the association between environmental performance and income level in the world economy in 2016. Data from Yale University and World Bank are used in a cross-country regression analysis comprising 166 countries. The gross Domestic Product per capita (based in purchased power parity, constant 2011 international dollars) in these countries is positively associated with the environmental performance index (EPI) calculated by Yale and Columbia University in 2016. Furthermore, the causality of this relationship is from GDP per capita to Environmental Performance and both Environmental Health (EH) and Ecosystem Vitality (EV) are positively associated with GDP per capita. Environmental Health (EH) is stronger related to GDP per capita, meaning that investments in public health, sanitation and infrastructure are increasing as countries develop.
Introduction
The growing concern about sustainable development induced in recent years the term of "environmental performance" universally adopted by environmental experts, economists, environmental policy analysts as well as by decision makers. Human activity and economic growth impact on living and non-living systems, including ecosystems, land, air and water. As a reverse, environmental quality (air, water, plants, animals, biodiversity, climate, soils quality) affects our biological lives as well as the efficiency and effectiveness in producing goods and services. Worldwide environmental degradation makes people, experts and policy makers worried about the issue of the link between economic growth and environmental degradation or performance, since it is generally believed that a high level of environmental performance is associated with a high environmental quality of life and life standard.
Literature review
The issue of income-environment relationship has been the focus of a huge amount of empirical studies in last 25 years. Shafik and Bandyopadhyay (1992) explored the relationship between economic growth and environmental quality in 66 countries by analyzing patterns of environmental transformation at different income levels. They looked at eight indicators of environmental quality (deforestation, dissolved oxygen, sulfur dioxide, access to safe water and urban sanitation, carbon emissions, municipal waste, suspended particulate matter, fecal coliform) in response to economic growth in a large number of countries and across time. Income has a significant effect on all environmental quality indicators, but the relation between income and environment is not simple: as incomes rise most indicators decrease initially, except access to safe water and urban sanitation -problems that higher incomes will solve. Countries with high rates of investments and economic growth put pressure on natural resources, particularly in term of pollution, but some indicators, as deforestation and sulfur dioxide tend to improve with higher incomes. Grossman and Krueger (1995) examined also the relationship between income per capita and various environmental indicators (urban air pollution, oxygen regime in rivers basins, fecal contaminations, and contamination by heavy metals) in 42 countries. They found no evidence that environmental quality deteriorates steadily with economic growth and for most environmental indicators economic growth brings an initial phase of deterioration followed by a phase of improvement. Other authors, such as Islam (1997) demonstrated that there is no rule that environment has to first deteriorate with economic growth and improve later, by estimating the income -environment relationship for Asia and comparing it with the same of other regions of the world. He suggested also that the role of income to explain pollution dynamics is limited. For a better understanding of the income-environment relationship, its determinants were explored (Panayotou, 1997) and it was decomposed into its structural sources: level effect, composition effect and abatement effect, by using global data. The level and composition effects were found to follow a linear and quadratic evolution and the abatement effect is found to be downward sloping and of backward-J shape (Islam et al., 1998 ). This inverted U-shaped pattern identified in several studies as displaying the relationship between income and environmental indicators has given rise to the Environmental Kuznets's Curve Hypothesis. This hypothesis emerged from the initialy theory of Kuznets (1955) stating that the income-inequality relationship should follow an inverse U-shaped along the development process, first rising with industrialisation and then declining, as the labour productivity increases. According to this hypothesis of Kuznets, environmental quality deteriorates in initial phase of growth and then improves at high levels of income. (Booth, 2017) or founding an inverse global environmental Kuznets curve (Jha and Murthy, 2003) . Other studies are concerned on globalization effects
Data and methodology
The paper uses regressional analysis techniques in order to put in evidence the association between environmental performance and income level in the world economy in 2016. Specifically, a cross-country regression is developed, taking into consideration the environmental performance as dependent variable and the level of economic development as independent variable. For the use of this paper, the environmental performance is expressed by the metrics calculated by the Yale Data-Driven Environmental Group at Yale University and Center for International Earth Science Information Network at Columbia University in collaboration with the Samuel Family Foundation, McCall MacBain Foundation, and the World Economic Forum, namely the Environmental Performance Index (EPI). It ranks countries' performance in two areas: protection of human health and protection of ecosystems. It scores national performance in nine issue areas comprised of 22 indicators measuring the country proximity to meet the internationally established targets and to compare their environmental performance. EPI has two components: Environmental Health (EH) and Ecosystem Vitality (EV). The first component comprises of health impacts expressed by environmental risk exposure (risk of water and air pollution to human health) air quality (population exposure to PM 2.5 and health risk from PM 2.5 exposure, population whose exposure is above WHO thresholds, population exposure to NO2) and water and sanitation (exposure to unsafe sanitation and population lacking access to sanitation, exposure to insafe water quality and population lacking access to drinking water). The second component includes: water resources (wastewater treatment), agriculture (nitrogen use efficiency and nitrogen balance), forests (change in forest cover), fisheries (fishing stock overexploited and collapsed) biodiversity and habitat (protected terrestrial biome area, marine protected areas, species under protection), climate and energy (performance in change in CO2 emissions per unit GDP, change in CO2 emissions from electricity and heat production). The level of aggregation is 50% for each component (Hsu et al., 2016). The economic development is expressed by GDP per capita based on purchase power parity (PPP) constant 2011 constant international dollars extracted from World Bank Database, for 166 countries corresponding to those the Environmental Performance Index is calculated by Yale and Columbia University. The values of EPI, EH, EV and GDPper capita for the 166 economies are exposed in Annex 1. We analyse the stochastic dependence between environmental performance and economic development through a regression equation:
where y is expressed by EPI, x is measured by GDP per capita and  is the significance error. We presume that there is linear dependence between the two variables and we intend to check this assumption. In a graphical representation (Figure 1) we notice that the behaviour of the function y is quadratic, not linear, it never reach a maximum or minimum y value and that the impact of independent variable (x) on dependent variable (y) decreases as the value of y increases. How is environmental performance associated with economic growth? A world cross-country analysis Taking into consideration the above conclusions, we choose a linear-log model, as follows:  is the significance error.
In order to explore in detail the impact of economic growth we use the equation 2 for the two compoments of Environmental Performance Index: Environmental Health (EH):
We estimated the regression parameters of equations (2)- (4) by using the OLS method within the EViews 9.0 software.
Main findings
The estimated equation 2 is the following: We notice that, mainly, all examined countries are grouped around the red regression line (Figure 2 ), but according to the Annex 2, the first 10 countries ranked by GDP per capita are not the first when the ranking criterion is EPI. Finland, Iceland and Sweden are on the first positions according to the values of EPI, but according to GDP level, they are positioned on Finland on the 10-th, Iceland on the 14-th and Sweden on the 12-th places. Qatar, Brunei, United Arab Emirates, the most rich countries in the world have modest environmental performances. The statistical cross-country model (Table 1) can be validated due to the fact that the value of Prob (F-statistic) is 0.000 lower than 0.05, the significance threshold. The value of Prob. for the constant C and the coefficient of logGDPpc is 0.000 (<0.05). 
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Ecosystem Vitality. The dispersion of Ecosystem Vitality in the group of examined countries is higher than the Environmental Health (Figure 3a and Figure 3b ), reflecting that, in terms of natural resources management and biodiversity protection, the world economy should be more effective and more concern should be given by national authorities to preserve and maintain the vitality of natural heritage as the economic activities evolves. For both variables (EH and EV), the cross-country regression model can be validated (Table 5) , due to the fact that the value of Prob(F-statistic) is 0.000(<0.05).
In the case of Environmental Health (EH), a percentage change of GDP per capita can lead to an increase of 28.50553 units of EH. The influence of GDP per capita on the change of Ecosystem Vitality (EV) is weaker, a change of one percentage point of GDP per capita is leading to an increase of EV with 18.43201 units. 
